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(54) BHFET LOGIC CIRCUIT 

(57)Abstract: 

PURPOSE: To obtain a high speed integrated logic circuit employing 
a bipolar transistoKTR) and a field-effect transistor. 
CONSTITUTION: A processing/logic system is generated by a bipolar 
logic section 12 switched on/off with a 1st field effect TR 16 and by 
a bipolar latch section 14 switched on/off with a 2nd field effect TR 
18. An emitter coupling logic is used for both the logic section and 
the latch section. The field-effect TRs are used for on/off switches. 
Complementary clock signals Vck, Vcki are used to control the 1 st 
and 2nd field effect TRs 16, 18 so as to activate the logic section or 
the latch section. High speed performance and low power 
consumption are realized by this processing/storage system. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It has a latch part, and a gate and the 1st and 2nd terminals characterized by comprising the 
following, The 1st terminal is connected to at least one of the bipolar transistors of the above-mentioned 
logic section. When the above-mentioned logic section is an active state, the above-mentioned latch part is 
selectively changed into an inactive state, The 2nd field effect transistor that makes switch-on at least one 
of the bipolar transistors of the above-mentioned latch part when the above-mentioned logic section is in an 
inactive state is included, A BhFET logical circuit by which an output of the above-mentioned logic section 
was connected to an input of the above-mentioned latch part, and the 2nd terminal of the 1st and 2nd field 
effect transistors was connected to the 1st resistance element of the above. 
The 1 st resistance element 
A logic section containing a bipolar transistor. 

Have a gate and the 1st and 2nd terminals and the 1st terminal is connected to at. least one of the bipolar 
transistors of the above-mentioned logic section, The 1 st field effect transistor that changes the above- 
mentioned logic section into an inactive state selectively so that current which makes the above-mentioned 
logic section an active state selectively so that current may flow into at least one of the bipolar transistors 
of the above-mentioned logic section, and flows into a transistor of the above-mentioned logic section may ; 
be intercepted. 
A bipolar transistor. 

[Claim 2]The 2nd and 3rd resistance elements are included and the above-mentioned logic section contains 
at least three pairs of emitter junction n-p-n transistors, An emitter of a transistor of the 1st pair is 
connected to a collector of the 1st transistor of the 3rd pair, An emitter of a transistor of the 2nd pair is 
connected to the 2nd transistor of the 3rd pair. An emitter of a transistor of the 3rd pair is connected to the 
1st terminal of the above of the 1st field effect transistor of the above, The Bl-FET logical circuit according 
to claim 1 by which a collector of the 1st transistor of the 1st pair was connected to the 2nd resistance 
element of the above, and a collector of the 2nd transistor of the 1st pair was connected to the 3rd 
resistance element of the above. 

[Claim 3]The 4th and 5th resistance elements are included and the above-mentioned latch part contains the 
emitter junction n-p-n transistor [ of the 4th pair ], 9th, and 10th n-p-n transistors, An emitter of the 9th 
transistor of the above is connected to the 4th resistance element of the above, and the 1 st transistor of the 
4th above-mentioned pair, An emitter of the 1 0th transistor of the above is connected to the 5th resistance 
element of the above, and the 2nd transistor of the 4th above-mentioned pair, An emitter of a transistor of 
the 4th above-mentioned pair is connected to the 1st terminal of the above of the 2nd field effect transistor 
of the above, The BI-FET logical circuit according to claim 2 by which the 2nd terminal of the 2nd field effect 
transistor of the above was connected to the 2nd terminal of the 1st field effect transistor of the above, and 
a collector of a transistor of the 4th above-mentioned pair was connected to the- 2nd resistance element of 
the above, and the 3rd resistance element, respectively, 

[Claim 4]The 1st, 2nd, and 3rd pairs of an emitter junction bipolar transistor in which each has a base, an 
emitter, and a collector, A gate, a field effect transistor which has the 1 st and 2nd terminals, and the 1 st, 
2nd, and 3rd resistance elements are included. An emitter of a transistor of the 1st pair is connected to a 
collector of the 1st transistor of the 3rd pair. An emitter of a transistor of the 2nd pair is connected to a 
collector of the 2rid transisjtor of the 3rd pair. An emitter of a transistor of the 3rd pair is connected to the 
1 st terminal of the above-hnentioned field effect transistor, A base of the 1 st transistor of the 1 st pair and 
the 2nd pair is respectively connected to the 1 st and 2nd input data terminal, A base of the 1 st and 2nd 
transistors of the 3rd pair is respectively connected to the 1st and 2nd input selection terminal, A gate of tiie 
above-mentioned field effect transistor is connected to a clock terminal, and a collector of the 1 st transistor 



I of the 1st pair and the 2nd pair is connected to the 1st output terminal, A BI-FET logical circuit by which a 
% collector of the 2nd transistor of the 1 st pair and the 2nd pair was connected to the 2nd output terminal, a 
^ collector of a transistor of the 1 st pair and the 2nd pair, the 1 st and the 2nd, was respectively connected to 
iJj the 1st and 2nd resistance element, and the 2nd terminal of the above-mentioned field effect transistor was 
'\ connected to the 3rd resistance element. 

i [Claim 5]A base of each 2nd transistor of the 1st pair and the 2nd pair is connected to a reference voltage 
® terminal, A base of the 1st transistor of the 1st pair and the 2nd pair is respectively connected to the 1st 
and 2nd data input terminal. The BI-FET logical circuit according to claim 4 connected to the. 1st and 2nd 
independent selection terminals formed so that a base of the 1st and 2nd transistors of the 3rd pair might 
receive a complementary signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppIication]About a high-speed circuit, especially this invention uses a bipolar transistor and a 
field effect transistor, and relates to the high-speed multi-level integrated circuit usually called a BI-FET 
circuit 
[0002] 

[Description of the Prior Art]The bipolar transistor is used for high-speed integrated circuits, such as an 
emitter coupled logic (EOL) circuit, after the at least 1 960s. A collector is connected to the n-p-n transistor 
from which the typical (fundamental) emitter coupled lo^c circuit became a pair, The 1 st loading resistor and 
the 2nd loading resistor are separated, an emitter is connected to the collector of a resistor or a 3rdn-p-n 
transistor, and the emitter of the 3rd n-p-n transistor is connected to the 3rd resistor. The standup/falling 
time of such a circuit also become the range of a picosecond. The problem of this circuit is larger than the 
value for which a use with power consumption is asked. The problem of power consumption is accumulating 
the emitter junction pair of a n-p-n transistor, respectively, and making a tree structure, and is solved 
selectively. It is well known to make the emitter junction pair of a transistor into two steps, and to connect 
the collector of a n-p-n transistor to the emitter of the next step. While the logic which can be used by this 
increases considerably, speed and electric power are maintainable on the same level as the case where it is 
used with one pair of emitter junction transistors. Thus, the speed of a tree structure and the product of 
electric power which are obtained are substantially improved compared with a fundamental emitter junction 
structure. 

[0003]However, in order to operate the tree structure of an emitter coupled logic circuit at an extraordinary 
high speed, it must operate a transistor by the non-saturation called a linear range. For that purpose, the 
voltage of the both ends of the collector/emitter region of the transistor of each class needs to be about 1 
volt. The output voltage signal level of an emitter coupled circuit is usually about 0.7 volt. The voltage of the 
both ends of the constant current source which comprises the 3rd transistor and the 3rd resistor is usually 
about 2 volts or more. Therefore, for proper operation, the power supply voltage of about 5 volts is required. 
Power supply voltage cannot be dropped greatly. It is because it is necessary to maintain a transistor at non- 
saturation so that very high-speed operation may be obtained. Therefore, power consumption is still larger 
than the case where it asks for a certain use. 

[0004]BI-FET combines a field effect transistor and a bipolar transistor The high input impedance 
characteristic of a field effect transistor is the characteristic useful as an input device. The low output 
impedance of a bipolar transistor is the characteristic useful as an output device. 

[0005]There are some which are used combining a bipolar transistor and a field effect transistor in SRAM. 
The U.S. Pat. No. 4825413 specification (H. V.Tran) shows the bipolar CMOS static random access memory 
containing the sense amplifier with which the emitter junction n-p-n transistor and the field effect transistor 
(FET) became a pair The emitter of a transistor is connected to the drain of FET and the sauce of FET is 
connected to a reference potential. FET is described as what gives the current path of a transistor at the 
time of one. Change of the characteristic of FET, such as thickness of a gate oxide, and change of the 
voltage level impressed to the gate cause [ of flowing through FET ] change of current Therefore, this kind 
of structure cannot be said to be ideal for the use asked for a constant current source. 
[0006]There is a thing using the multi stage tree structure which the logic use which requires a constant 
current source takes two or more logic levels and a voltage level as an input The structure of the above- 
mentioned U.S. Pat. No. 4825413 specification is not suitable for such a use. 

[0007]For uses, such as a logical circuit which are standardized and is called a master slicing circuit or a 
library circuit, only a standard logic level is usually used but the use of two or more voltage logic levels for 
which a bipolar transistor and a field effect transistor are asked ordinarily poses a problem. 



[0008] 

[Problem(s) to be Solved by the InventionjOperation is a high speed very much, the ECL type logical circuit 
in which power consumption is smaller than the conventional ECL circuit is called for, and the purpose of this 
invention is to provide the logical circuit which meets such a request. 
[0009] 

[Means for Solving the Problem]An object of this invention is processing/maintenance system, and this 
system contains a bipolar logic section changed to one by the 1st field effect transistor at OFF, and a bipolar 
latch part changed to one by the 2nd field effect transistor at OFF. In order to realize high-speed operation, 
an emitter coupled logic is used for both a logic section and a latch part. A field effect transistor is used in 
the state where activation was carried out respectively and it flowed, as a drain and an ON-and-OFF switch 
with small impedance between sauce. An output of a logic section is connected to an input of a latch part A 
complementary clock signal is used for controlling the 1st and 2nd field effect transistor so that either one of 
a logic section or a latch part may be in an active state at a stretch. A logic section takes two steps of 
emitter junction tree structures, in order to extend a logic function. It becomes easy to use a power supply 
whose voltage level is +3.6 volts by using a field effect transistor. This is contrastive with a power supply 
usual [ +5 volts of ] used for the conventional emitter junction tree structure. That is, improvement in the 
speed and low power consumption are realized by adopting processing/maintenance system of this invention. 
[0010]This invention can be regarded as combination of a logic section, a latch part, the 1st and 2nd field 
effect transistor, and the 1st resistance element in one mode. A logic section contains a bipolar transistor. 
The 1st and 2nd field effect transistor has a gate and the 1st and 2nd terminal, respectively. The 1st terminal 
of a field effect transistor is connected to at least one of the bipolar transistors. The 1 st field effect 
transistor so that current may flow into at least one of the bipolar transistors of a logic section. It operates 
so that current which operates so that a logic section may be selectively made into an active state, and 
flows through a transistor of a logic section may be intercepted, and a logic section may be selectively 
changed Into an inactive state. A latch part contains a bipolar transistor. The 1st terminal of the 2nd field 
effect transistor is connected to at least one of the bipolar transistors of a logic section. When a logic 
section is in an inactive state when a logic section is an active state so that a latch part may be selectively 
changed into an inactive state and, current enables it to flow through the 2nd field effect transistor through 
at least one of the bipolar transistors of a latch part. An output of a logic section is connected to an input of 
a latch part. The 2nd terminal of the 1 st and 2nd field effect transistor is connected to the 1 st resistance 
element. 

[001 1]This invention can be seen in another mode about a circuit containing an emitter junction bipolar 
transistor which accomplishes the 1st, 2nd, and 3rd pair, a field effect transistor, and the 1st, 2nd, and 3rd 
resistance element. A bipolar transistor has a base, an emitter, and a collector respectively, and a field effect 
transistor has a gate and the 1st and 2nd terminal. An emitter of a transistor of the 1st pair is connected to 
a collector of the 1st transistor of the 3rd pair. An emitter of a transistor of the 2nd pair is connected to a 
collector of the 2nd transistor of the 3rd pair. An emitter of a transistor of the 3rd pair is connected to the 
1 st terminal of a field effect transistor. A base of the 1 st transistor of the 1 st pair and the 2nd pair is 
respectively connected to the 1st and 2nd input data terminal of a circuit. A base of the 1st and 2nd 
transistor of the 3rd pair is respectively connected to the 1st of a circuit, and the 2nd input selection 
terminal. A gate of a field effect transistor is connected to a clock terminal of a circuit. A collector of the 1st 
transistor of the 1 st pair and the 2nd pair is connected to the 1 st output terminal of a circuit. A collector of 
the 2nd transistor of the 1st pair and the 2nd pair is connected to the 2nd output terminal of a circuit A 
collector of a transistor of the 1st pair and the 2nd pair, the 1 st and the 2nd, is respectively connected to 
the 1st and 2nd resistance element. The 2nd terminal of a field effect transistor is connected to the 3rd 
resistance element. 
[0012] 

[Example] Drawing 1 is referred to. This shows processing/maintenance system (circuit) 10 according to this 
invention. The system 10 contains the bipolar logic section 12, the bipolar latch part 14, the n channel field 
effect transistors 16 and 18, and the resistor (resistance element) 20. input terminal Vini of the bipolar logic 
sectional 2, Vin2, and ... Vinx is formed so that the data in signal processed by the bipolar logic section 12 
may be received, input terminal Vsell of the bipolar logic section 12, Vsel2, and ... Vselx — predetermined 
time — Vini, Vin2, and ... it is formed so that the selection input signal which determines which input data 
signal of Vinx is processed by the bipolar logic section 12 may be received. The output of the bipolar logic 
section 1 2 is connected to the input terminals 32 and 34 of the bipolar latch part 14. The outputs Vout and 
Vouti of the bipolar latch part 1 4 (inverted output of Vout) turn into an output of the system 1 0. The 
complementary clock signal Vck and Vcki are respectively connected to the gate of the transistors 1 6 and 



i 18. The transistor 16 is a HIGH signal of the gate. When it is in an active state ("ON") by "1", the bipolar 
ft< logic section 12 — input terminal Vini, Vin2, and ... the signal received with any 1 terminal of Vinx can be 
^processed, and an output signal can be generated for the terminals 32 and 34. When the transistor 16 is in an 
11 active state, the transistor 18 will be in an inactive state ("OFF") by LOW signal"0" of the gate, and the 
hi bipolar latch part 14 will be in an inactive state. If Vck and Vcki change to "1", "0" to "0", and "1" 
§ respectively, the bipolar logic section 12 will be in an inactive state, the bipolar latch part 14 will be in an 
active state — input data terminal Vini, Vin2, and ... latchup is carried out so that a signal may be generated 
and held with the output Vout which is the same logic level as what was impressed to the terminal selected 
among Vinx(es). 

[001 3]The drain of the transistor 1 6 is connected to the bipolar logic section 1 2 with the terminal 36. The 
drain of the transistor 18 is connected to the bipolar latch part 14 with the terminal 38. The sauce of the 
transistors 16 and 18 is connected to the 1st terminal 30 of the resistor 20. 

[0014]The bipolar logic section 12 and the bipolar latch part 14 are connected to the terminal 22 in which the 
positive supply of the voltage Vcc is impressed for both. The 2nd terminal 24 of the resistor 20 is connected 
to the 1 st reference supply of the voltage Vss. The bipolar logic section 1 2 is connected to the reference 
supply of the terminal 26 and the voltage Vref again. The bipolar latch part 14 is connected also to the 
terminal 28 and the positive supply of the voltage Vee again. 

[0015] Drawing 2 shows the example (inside of a dashed line) of the bipolar logic section 12 of drawing 1 , the 
transistor 1 6 of drawing 1 . and the resistor 20. 

[0016]The example of the bipolar logical circuit 12 The emitter junction n-p-n transistor T1, the 1st pair of 
T2, Emitter junction n-p-n transistor T3, the 2rid pair of T4, the emitter junction n-p-n transistor T5, the 3rd 
pair of T6, the n-p-n transistor T7, T8, T9, and the resistors (resistance element) 50 and 52 are included. 
[0017]The collector of T1, T4, and T5 is connected to the 1st terminal and the terminal 32 of the resistor, 50. 
T2, T3, and the collector of T6 are connected to the 1st terminal and the terminal 34 of the resistor 52. The 
2nd terminal of the resistors 50 and 52 is connected to the terminal 22 and Vcc. The emitter of T1 and T2 is 
connected to the collector and the terminal 54 of T7- T3 and the emitter of T4 are connected to the 
collector and the terminal 56 of T8. The enriitter of T5 and T6 is connected to the collector and the terrninal 
58 of T9. All the emitters of T7, T8, and T9 are connected to the drain and the terminal 36 of the transistor 
16. The base of T1, T4, and T5 is connected to Vin1, Vin2, and Vinx, respectively. T2, T3, and the base of T6 
are connected to the terminal 26 and Vref. The base of T7, T8, and T9 is connected to Vsell, Vsel2, and 
Vselx, respectively. 

[0018]In the example of a figure, Vcc=+3.6 volt, Vref=+2.35 volt, Vss=0 volt, Vini, Vin2, and ... "1" of Vinx — 
level = — +2.6 volts, Vini, Vin2, and ... "0" of Vinx — level = — +2.1 volts, Vsell, Vsel2, and ... "V of Vselx - 
- level = — +1.75 volts, Vsel — one — Vsel — two ... Vselx — " — zero — " — a level — = — -< — 1.45 — 
a volt — Vck — " — one — " — a level — = — + — 3.0 — a volt — Vck — " — zero — " — level =0 volt 
and the resistors 50, 52, and 20 are 1140 and 1140 or 2130 ohms, respectively. The range of the stage delay 
measured using these values was 62 - 73 pico seconds. 

[0019]The bipolar logic section 12 will be in an active state, when Vck is "1", and when Vck is "0", it will be 
in an inactive state. The transistor 16 is a switch which works as a short circuit way of the low impedance 
between the terminals 36 and 30, when it is in an active state by "1" impressed to the gate. The transistor 
1 6 of the example of a figure is a 0.8-micron n channel enhancement insulated-gate field-effect transistor, 
and a drain / voltage between sauce (namely, voltage between the terminals 34 and 30) Is about 20 millivolts, 
when the bipolar logic section 1 2 is an active state. 

[0020]The bipolar logic section 12 operates as follows. When "1" is first impressed to the gate of the 
transistor 16 by Vck, The bipolar lo©c section 12 will be in an active state, and current from Vcc to the 
resistor 50 or 52. Next, it passes along Tthe transistor T1, T2, T3, T4, T5, or 6, then passes along Tthe 
transistor T7, T8, or 9, passes along the transistor 1 6 and the resistor 20 further, and flows into Vss. The 
actual course of this current is decided by the logic level impressed to the base of T1, T4, T6, T7, TB, and T9. 
Only one of the bases of T7, T8, and T9 receives "1 The transistor from which a base receives "1 " is a 
transistor which can pass the current from Vcc. Vck= — "1", Vsel="l", Vsel2, and ... Vselx= — it is referred 
to as "0" and Vin1="l." Current flows into the resistor 50, T1, T7, the transistor 16, the resistor 20, and Vss 
from Vcc under these conditions. The output voltage of the terminal 32 is set to "O" for the sag of resistor 
50 both ends by this. Since current does not flow into the resistor 52, the terminal 34 remains in Vcc, i.e., 
"1." 

[0021]here — Vck ~ = — " — one — " — Vsel — one — = — .Vselx ~ = ~ " ~ zero ~ " ~ Vsel — 
two — = — " — one — " — and — Vin — two — = — " — zero — " — carrying out . Current flows into 
the resistor 52, T3, T8, the transistor 16, the resistor 20, and Vss from Vcc under these conditions. The 



I voltage of resistor 52 both ends falls by this, and the output voltage of the terminal 34 is set to "0." Since 
I, current does not flow into the resistor 50, the terminal 34 remains in Vcc, i.e., "1." 
a> [0022]here — Vck — = — " — one — " — Vsel — one — = — Vsel — two — = — " — zero — " — 
I Vselx — = — " — one — " — and — Vinx — = — " — one — " — carrying out . Current flows into the 
^ resistor 50, T5, T9, the transistor 1 6, the resistor 20, and Vss from Vcc under these conditions. The voltage 
I of resistor 50 both ends falls by this, and the output voltage of the terminal 32 is set to "0." Since current 
* does not flow into the resistor 52, the terminal 32 remains in Vcc, i.e., "1." 
[0023]When the transistor 16 is "ON" (active state), note that comparatively fixed current flows through the 
logic section 12. This is because the HIGH level impressed to Vsell, Vsel2, or Vselx is the same and the 
emitter/interbase voltage of T7, T8, and T9 also have it. [ the same ] Thus, when one of T7. T8, and the T9 is 
"ON", the voltage of the terminal 36 lower than the HIGH voltage level of the emitter/base of either T7, T8 
or T9 is constant. The value which broke this voltage by the sum of resistance of the transistor 1 6 and 
resistance of the resistor 20 determines the current which flows into the logic section 12. 
[0024]When transmitting the output signal of the terminals 32 and 34 to the bipolar latch part 1 4 of drawing 2 . 
Vck is changed to "0" and Vcki ( drawing 1 ) changes from "0" to "1." Thereby, as for the bipolar logic section 
12, an inactive state and the bipolar latch part 14 will be in an active state. 

[0025]If activation of the field effect transistor 16 will be carried out and it will be in switch-on, the switching 
speed of the bipolar logic section 12 will be determined by the reaction time (usually the range of the Vico 
second) of emitter junction transistor T1-T9. The voltage logic level used for control of T1-T9 is a standard 
emitter coupled logic level used for the conventional tree structure. The voltage logic level of an electric field 
effect is required only for the start of the motion cycle of the bipolar logic section 1 2, and the end, Although 
.. the field effect transistor 1 2 is a transistor in which a reaction is slower than bipolar transistor T1-T9 on the 
characteristic, The switching speed of the bipolar logic section 12 supports the reaction time of T1-T9, and 
is not restricted by the switching time of the field effect transistor 16. 

[0026]Since the drain / voltage between sauce of the transistor 16 will be tens of millivolts (20 millivolts 
etc.), Vcc can be set to +3.6 (to +5 volts used for the conventional emitter junction tree structure), and also 
can make the input of a bipolar transistor into the same logic level, and can still attain the reaction time of a 
picosecond unit thereby, power consumption declines about 39%. On the other hand, in comparison with 
drawing 1 and the bipolar logic section of drawing 2. in order to use the conventional emitter junction tree 
structure, 1 .4 volts is needed for everything [ 3.6-volt ] but a standard. 

[0027] Drawing 3_^shows the example of the bipolar latch part 14 of drawing 1 in the dashed line 14a. The 
example of the bipolar latch part 1 4 contains the n-p-n transistor T10, T1 1 , T1 2, T1 3, and the resistors 
(resistance element) 80 and 82. The resistors 20, 50, and 52 are the same as drawing 2. Although these are 
required for operation of Example 14a of the latch part 14, they may use with the logic section 12 in common. 
The collector of T10 and T1 1 is connected to the terminal 22 and Vcc. The 1st terminal of the resistors 80 
and 82 is connected to the power supply of the terminal 28 and the voltage Vee. At the time of Vcki="r', the 
transistor 18 and the latch part 14 will be in an active state, and the latch part 14 carries out latchup with 
the output signal of the terminals 32 and 34 of the logic section 10 of drawing 1 and drawi ng 2. That is, the 
output terminal Vout approaches the same logic level as drawing 1 . data input terminal Vini of the logic 
section 1 2 of drawin g 2, Vin2, or Vinx. On the other hand, the output terminal Vouti serves as a complement 
of Vini, Vin2, or Vinx. 

[0G28]The operation of the bipolar latch part 14 is as follows. When Vcki changes to "1" from "O" and Vck 
changes to "O" from "1", the output terminals 32 and 34 shall be respectively set to "1" and "0." Thereby, 
in the base of T1 1 , the base of T1 0 is set to "0" "1 ." Since both T1 0 and T1 1 function as an emitter 
follower, the emitter is set to the potential in which only 1 Vbe (a base/emitter) is lower than the base 
voltage. Therefore, voltage becomes high rather than the base of T1 2 by which the base (connected to the 
emitter of T1 1) of T13 was connected to the emitter of T10. Thereby, current flows into the resistor 52, T13, 
the transistor 1 8, the resistor 20, and Vss from Vcc. Therefore, the voltage of the terminal 34 is kept at "0", 
even if the logic section 10 of drawing 1 and drawing 2 will be in an inactive state at this time and does not 
maintain the terminal 34 at "0." Thus, by the base of TIG being set to "0", the emitter of T10, therefore the 
base of T12 are maintained at positive voltage lower than the base of 11 3. Since T13 is maintained at 
activity /switch-on by this, the voltage of the base of T12 brings a result maintained lower than the base of 
T1 3. The output voltage level of Vout is kept active on "0" levels. Therefore, a HIGH level or the base of T1 1 
is shifted below, and is maintained by Vbe of T1 1 at "1" level. 

[0029]the voltage of the terminals 32 and 34 — each — if it is "0" and "1" -- Vout= — it is "1", Vouti="0." 
[0030]When new data is inputted into the logic section 1 2, Vcki is changed to "0" from "1 " and Vck is 
changed to "l" from "0." When Vcki is changed to "0" from Vck is changed to "l" from "0." As for the 



» logic section 12, an active state and the latch part 14 will be in an inactive state by these conditions, usually, 
1 a data in signal new when not becoming later at least than the time of Vck being set to "1" — drawing 1 . 
a* Vinl of drawing 2 , Vin2, and ... being impressed by Vinx — a new selection input signal — Vsell, Vsel2, and ... 
w it is impressed by Vselx. 

j^j [0031 ]In the example of a figure, they are Vcc=+3.6 volt, Vss=0 volt, Vee=+1.1 volt and the resistors 50, 52, 
I 80, and 82, 20= 1 140, 1 140 and 1000, and 1000 or 2130 ohms. 

* [0032]The field effect transistor 18 changes to "ON" (active state), starts the motion cycle of the latch part 
14, changes to "OFF" (inactive state), and stops the cycle of the latch part 14. "Latchup" of the time when 
the transistor 18 is in an active state, and the latch part is carried out, and the reaction time at that time is 
determined by the bipolar transistor. Therefore, "latchup" time is obtained at the high speed accompanying 
an emitter junction bipolar circuit. Thereby, the latch part 14 reacts per picosecond. 
[0033] 

[Effect of the Invention]Improvement in the speed and low power consumption are realized by adopting 
processing/maintenance system of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a figure of processing/maintenance system according to this invention. 

[Drayving 2]It is a figure showing some examples of processing/maintenance system of drawing l 

[D rawing 3]It is a figure showing some examples of processing/maintenance system of drawing 1 . 

[Description of Notations] 

10 Processing/maintenance system (circuit) 

1 2 Bipolar logic section 

1 4 Bipolar latch part 

1 6, 1 8 n-channel field effect transistor 

20, 50, and 52 Resistor (resistance elemenO 
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mm mimm^hyy'y?^^ d 6) ttioT 
(1 2) fc, mzmmvyyjT.-^ ci s) fc^o 

(1 4) t-^mm/mi^7sThmis.-^n^. u^Jy 

9>'>'X^ (16, 18) ItUmt^tc^bimmuy 

i^M^ (Vck.Vcki) Jb^ffli/^Sns. 
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mmmmmi 



2. m^3<Di:it. 



gi3§iiR6^tu^iimitcu ±iapi^*7^'gBcDf5yi'* i^7,^0u]y^^icm-sti. 

mmmmict^^imnmhyy'j7.^t. lo yi^7.^(D::iu^^mmtti. 

/^-(f^-y- hyyi^'T.ii^t^y-y^-nit. ^3StO h7>>'*X^®x5 7^*\ ±Efl#^^b5 

7 if gp©/ U • h ^ > i/ X 5! < t> 1 O ^1 W5itj=^ 2 1 h ^ > ^ ©^-7,;?3'!#^ , 

mmtn. ±mui;y^mmmmmiz±Eyy ®2©A;'3T-^s^?tgie!$n. 

mmmicimy 7 g^as^^w^^-^ • h y yjT.^ wi.^z (oxmm'^'icmtii. 

i:t 1 ■ommmict^mnm^vyy ±mm^Yyyi^7.^<off-vii^^uy^m-m 

±mtii^y^mmti^±myyf-mxtiicm-^ ^inmf^2^(D^i hyy9y.^(D^]y^^mi 

ti. 20 mtsmicmtti. 

^\mw2(Dnm^hyyiyy.^o}m2mtf'±m m\nm^2mB2 hyy-^xd^Duu^iimz 
m 1 gm^^tffiii^nfcB I - F E To->'7^[5]gs, 

Ci»iS«2i ii2&a=^3(7)gtr[ii?*^?^. %inm^2n<Dm\'mm(^vyy'J7.^<o^v 

m2mVyy'y7.^oy:^^v^m^mm2 V [H^SSl ^ljirfSa'm2Wcr)#^©^2 VyyVT. 

^*uiH^ 1 nm^ Yyyif7.^(omM 1 m 1 2 j^©^ wyyjT.^ (D-^-xm^m 

^^nTfeO> 30 K S2©r-3iA«?tg^?n. 

^iMcD^i hyyi/x-^ffiau^^ii^^m^zmm m3ii(Dmim^Z(Dhyyy'X'$i(D^-xt\ mi 

^mm^n. m^^int^j^^Kmis.^nrzmbrzmiRiff^2 

i-izmm-snfz. msmmmm i - f ETni;7^i5iKo 

11*5 1 tm<D B I - F E T □ y 7 im<ommm} 

imm 3 ] ^ 4 mf^ 5 mm^^^. c 0 0 0 1 ] 

±ie77^gpa^4^©x57^sg^n-p-nb7y mm^tom^m ^mammmu mc;^ 

yx^tmsmmi Q(0n--p-nYyy'J7.9t^ -<if^~y - Yyy'JT.^tm.mi^Vyy'yT.^^m 

t^. ^aB I - F E imtmiti^Mm^i^^m^ 

±fs® 9 h ^ y i/'x ^ ©X ^ 7 5? fs^m^ 4 fi$t«^ s. 40 mmt^o 

i}±mm4m^i hyyyx-^izmm^n. [0002] 

±fB^ 1 0 h7yv;^^©x5 7^*^±l3m5jgtrL«? [fi£*©OT ^U^°-y • Vyyi/7.m'm< tfe 
Sr>'±E^4*f©^2 Vyy^JT^^Km.^^. ' 1 9 6 0^f^«±X^ 7^r^^Pi/*7^' (E C L) il 
±fH^4iif©h7>i/*;^^©x57^r*^±E^2t^^!) SSt©iSii^«|5I£StfflV^P,tlTV^§o (S* 
^h5y>'7.^©>±fE^lS?tg^$n, a^) :&x5 7^$S^Pi/*7^@^S^i^^C:S:oftn-p- 
±IB^ 2 b yy'yTs ^<D^2 ss?*uiE^ 1 « n h 7 ypx ^ 1 12 ^ A^g^jnr. ^ 1 mMi 
m^hyyiyT^^iDrnzmimmtn. ^mzmmmmm^n. x5 7^*WiiSfc 

±fHm4S^©h7>;/"X3!©3U^?^;!)t^tl€tl±fEm {±^3n-p-n h5>5/"X^©aP^^tg^3n, 

zmm^. ^smmmi'icm^nrz. ^3 n-p-n h7yi/*7.^©x$7^A^^3giiii§ti: 
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§0 c nic i t) tffl -e t § n ^m-^r^ D ^ < * 

[0 0 0 3] L?;)^bX^>y^ig^n->"7^[Hl^O^ViJ- 

^ ^/x5 7 iummnmnEm i h tts^^ 

3 J; mtnm.mi^(DnEmn. *5 2 .t" 

C (i f § ^5; ^\ 1 15 i6T rf tl^ d; a 

h y y'j^-$'mm^^icu-Dimfi^h^i)'?ir'h 

[0 0 0 4] B I-F ETtrt^^^hvyv'X^i:/^ 
• Yyyi/7.^m^^^rM'^%^o «W 

hyyi^7.^0MXti^y}i-¥ymmiXtiT 
7.^(omMy\i—^y7.imt]f^U7.tLT^^ 

[0 0 0 5] SRAmHi./U:ii'.-y ■ hyy'y7.^t 

rnwrn hyyi^7.^m^h^zm'?>^(Dm^. 

mm^A 8 2 5 4 1 3mmm (H. v. Iran) {i. 
x.=.y^m-^n--p-nVyyiy7.iitn^%i]^hyy 
i^X^ (FET) ;:?m*^fc-t>Xtg:tS§i^-at?/W 
t°-7-CM0S7.i5?T^'7^' • yy^L. • 7i?ir7. • 
^tU^^LTV^^ip h'7>'>^7;^7CDX^V^iiF E T 

mtti^o F E Tii^tvoBftc h7>'>?;^^i©«j?ftss^ 

[00 0 6] ^wMmmt^ o ^Emcxt t l 
5 4 1 s^mmmmmc^Lmm^imLTi'ti 



[0 0 0 7] mmittnr^<o-^7.^- • T^y^xm 

trdiy^fyVm^miiti^rHyyi^Mmmm 
fUf^-y • hyyi/T.^'pnm^Vyyi^T.^icn 

[0008] 

10 h^mmtimmEcim^ou^-^^^E c m 

[0 0 0 9] 

ny7.7-Lx$>^j, c.(Oi^:^TLiiminn^^^hyy 

iyX^lc^-:>T^ytt7icmW^^n^fUf^~y 
' ns^-yi'gpi:, mznmmVyy'yy^^ic^-DXt 

tSo iSiiKft^USt ft 46 1 n -y ^ 13? 1 5 7 ^g|50 

20 M^tcx^^^ia^nv'-y^'^^^ffli.^snso nmw^h 

U > i: V - 7. CD tf - ^' > Z ^)VJ N ? I ^ > / ^ 7 

■ x^y^tbxm^^n^o ^iy-y^^iomityy 

30 mm^mmL^t<ri^^ i:na«©x5 7^f^-&7 
c tx^mttimmtimmn^o 

[0 0 10] :^mit. immXli. UiP-y^n^^ yy 

mu ^zmm^hyyi/^x^. m^m 

-^t'-y- hyyjx^^tis. mzcDmm^ 
hyyiy^7.^ii^n^nv-h m I . ^ziomm 

-Do m^^VyyJT.'^mi^^^^-ltfUf^-y' Y 

W:Vyyi/7.mui^"j^^<D)U-^s~y . VyyVT. 
^cy'^fi < i: 1 •^\LWmm\^ <t a ni;-y f;% 

V ^mmmmrmrnm.-^^ ^ 3 \mm^o y 
•y9%\t}^Af-^-y' hyy'JT.'^^^tSo mzmmt 

S h V > i^X ^ (DM 1 4S?{i. D -y ^ g(5©/ W t;- 7 

• }'yyi^:^^mrj:i ti> i-Dicmm-^n^. mm 
nm^ V y yVT. ^ o i/v ^mmm^moym^y 
50 "j^^^mm\:-mmm.r^t^^')\u ^rcu-j-y 
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[00 11] *%0^a. ^2, ^ 

(Da]y^^immn^. ^sMob^yyx^roxs 

^tiflWJSim h 7 vi^x^f ©m 1 s^fiigisnso 
motitf^zmf^i hyyi/7.^(D^-m^^. m 

^Z(Dhyyi^7.^(0^-xm^. moym 
u ^zQxmmi'icmtn^o mmh^y 20 

i/*X^O'i''-htS[H!S§<Di?D7^4S?fc^i^?ns= m 

\tim2^mi b^^v^'x^fDab^^f^iHigsoB 
immmmtti^. ^intrnzmf^zh^y 

n\ntmzmm\m^z(fiyyyi/7.^(ou]^i> 

Yyy'j7.if(om2m\t^zmm^\mmtic\.^o 

[00 12] 

/«if;^xri=« ((g^) I Q-^m. y7.TL\ ot*/^ 30 

4, n^^^/U^^Jcdmh^Vi^'X^r 1 6> 1 8, RXS 
gP I 2 OAt)4S? V inK Vin2.. . . Vinx 

^'gUl 2i7)X«?Vs e 1 U Vs e 1 2. . . . V 

s e 1 X lipm^micV inl,Vln2>...Vi 
n x£DifOA;'jx-^ffi^;0VW4-°-^ • o->"7^a3 1 

2(cj;oTMa$n5/f]^^^st-§aSRA:^fi^^§fi 4o 

lam^U =r^-y ' \ 40A;'J*^?3 2, 3 4 

tgfcSn^o /S-r^?— 5-7-y^gi5l 4fi9(±l;^Vou 
t . V 0 u t i (V o u t ©SItetiit)) fii^XrA 1 0 

kV7yV7.9\%^ 1 8(D^'-htg^^n§o 
>->*X^ 1 ^If^iryff-YGyVi I GHfM "1" tci-p 
r-mm ("ON") {CfjofcB?. ;W4?-^-Di?-y 
^'gPl 2{iA^S?V inKVin2, ...Vin 
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y'j7.^\ uMmm\^ii.'^m. y^y^JT.^ i s 

li^(D^"- V (Q L 0 Wff^" 0 "ic J; o Tl^/gime (" 
OFF") fc^f?, M-r4^-7-7 75^gPl 4{il^gKl 
Mlt^Sa Vc ktVck iA^^4r"r\ "o"A^p," 
0'\ "r't^Dtl53i:/W^t;-v • ni/'^^gpi 2 
ll^miiimitc^j: D , / V 7 ■ ^ 7 ^g!5 1 4 «/gi& 
ttltS^T, A^jr-^«?V i n 1 > V i n 

2> . . . vinx©9-5aK$nftiiS?tg]in$nfc 

ttDtPCDi;^^ • W7l'T'352tB:f]Vo u t T'fl^ 

L«#t 5 J; ^ (c ^ >y f- ■ 7 y t §0 
[0 0 13] S^yi^'X^ 1 6£DFU^^a^W4?-5 

• n>?7^^1 2tcS?3 6T«?n§o h7>i7X 
3^ 1 SOKWXi/W.t"-^ • 5-y^g|5l 4«?3 

sr-MM^n^o h^yix'x^ie. isov-xtig 

Sx§g 2 0 (D^ 1 4S?3 0 tC^HJnSo 
[0 0 14] • Xi^'Jy^Ul 2 

■ ^ -y^giJ 1 4 (iffiSi: fe«JEV c c ©lEWlA^mn^ 

tisss?2 2tgs!?ns= mfimz omzmz 4 

tilEVs s©miS¥ttJi(ug^Sta5o 

• ni/"7^g|3l 2ttSrc5^?2 eStfttffVr e f ffjfi 

ffl? 2 8Stf«EV e e iOEttii{CtgS!*n5„ 
[0 0 15] M2{iiaicD/W:i<-5-ni/*7^7gpi 2 

©^asM imm m 1 ©h7>>?x^' 1 emm 
m2omtc 

[0 0 16] A-i'^?-^ • nz;yi/mi zmmm 

X5'y^f^^n-p-n h7y'>*X^T 1, T2«Sl 
jc^, x57^«S^n-p-nh7>i?X^T3, T40 
^2)lt. xS7^^^n-p-n h^>'>*X^T5, T 
6(Om3M. n-p-n h^>->*X^T 7, T8, T9 

sz>m§§ mm=?) 5 0. 5 2^^t?o 

[0 0 1 7] T K T 4. T5CO:3^^7 3JttffiJt§|5 0 

<D^immm3zicB.mtm. 12. t3, t 

6 (Oa ^{iffi|f[§g 5 2 1 3 4 KM 

m-^!ti^amm5o. 52(Dm2m^m722m 

VcctSli^tlSo TK T2CDx5^ydJaT7(D=l 

b^'^Rt>W5 4tcg|i^n5o T3, T4 0X^v 

T6CDX=7^rtiT90aU^^&tf^?5 8(Cjgi^2 
tlS. T7. T8. TgcOXS'y^r^it^Th^yi/'X 
^1 6(7)FP^>&t/Si?3 6Eg|i?nSo TK T 
4, T5£^)-^-X{iV i n U Vin2, VinxtC-?- 

n^^ng^^nso 12. 13, T6 0'^-xtiisg?2 

XJJVs ell, Vs e 1 2, Vs e 1 xtt^n^llg 

[0 0 1 8] Vcc= + 3. 64^;^^. 

Vref-+2. 35:d-Ol/h, Vss=03R;t/b, Vi 
nK Vin2, . . . Vi n x(D" l"U^)l'= + Z. 
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6>t^;^^. VinUVinZ. ...Vi nxCD"0" 
lx-^;l/=+2. Vs e 1 K Vs e 1 

2. . . . Vs e 1 xO"l"L/'^;l/=+l. 7 5:^-^;^ 
Vse]KVsel2,...Vsel x©"0" 

ly-<;l/=+l. 4 5/S';U>. Vc kCD"l"b^;L/=+ 

3. 0 4tVl/f, V c kc[)"0"b'<;!/=0^1?;bh, fiK§5 
5 0. 5 2. 2 0 K-^tL^'tl 1140. 1140. 21 

mmii- 6 2-7 3 lf=i®0f6HT'S^fco 
[0 0 19] /W^t>-7 • D->'7^g|3l ZtiVc kA^" 

1 V c kt^"o"(om--mm 

«li:i5;§o h^>i>'X^l Sfi^O-)-- b tEniP^n 
rc"l"t<J;oT?S®]mit^o/iB#t. iS?3 6. 3 0 

5= SO^MU'^h^^v'X^ 1 6fi0. S^i'PyO 

yV7.^x\ Y\^^y/v~mms. (t&t>-5«^3 

m.(om^^ 2 0 = u h T-$> 5c 

[0 0 2 0] ;W>t°-5 • Oi/'7^g|3l 2{ii^(Dj:^{C 
1 "*^Bli)P?nftElf. /W>t°-^ • P~>*7 1 2 

fiSiimii; ^j: !9 . m&v c c efiKii 5 o s fcii 

5 2t. ^^iCh^yi^'X^T 1. T2. T3. T4. T 

mKmzo^'mK). vssfcsti^o co«?^(d^i§o 

^SStiTl. T4. T6. T7. T8. TQCD-^-Xfi: 
OTPSn^av^'y^ ■ U'S;WCj:oT?*S§o T7. T 
8. 1 Q(0<~7.(D^^\-DfiW' \ "^^M^o ^- 

XA^" 1 h^y->"x^«v c c-tib(r>nM.-hm 

iiT'tSb^Vi/X^T^J&So Vck="l". Vsel 
="1". Vs e 1 2. . . . Vs e 1 x="0'\ iRt/V 
i n 1 =" r'i:-r5= ^®^ffT-t?l?!^SV c c*^5fi 
fixt§5 0. TU T7. 6, gJat§2 0 

RtfVs s'MJ^n^o Ctl{C<fe5^K§g5 0j^«<D«E 

5 2taj«^?im^d:V>/c«7-3 4tiV c ct^b 
■5"l"ti:HS5o 

[0 0 2 1 ] LilT V c k=" 1". V s e 1 1 = V s e 
1 x="0", Vs e 1 2="1". m}\ i n2="0"J; 
1 5o u O^ftTT-mji^tti V c c egrngg 5 2 . T 
3. T8. h^yS^X^f 1 6. fiJfi§5 2 0&IiVs s'x 

i^n^o <: ntc cfc !? mm 5 2 MSffi©«E*MgT b. *S 

73 4£Dmtl«E*^"0'"t=&i.„ gK§§5 Ottittgftft^ 

rjiltl^j;V^fc46S? 3 4 1± V c c -r^jfc-^" 1 "£ i: $ 
5. 

[0 0 2 2] ilcl-eVc k=" 1". Vs e 1 l=Vs e 
1 2 ="0". V s e 1 X =" 1 RO'V i n x =" 1 "h 
t^o ^ (Dm^-^mmt VcciS^ SfiKtl 5 0 . T 
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5. T9. h^yv'X^l 6. SJr[^2 0. StfVs s 

a?3 2cr)ai;f]«E*^"0"£*§o SJri:^5 2lCtt«)5ft 
*^gSn^^^fc46ffi? 3 2 V c c trsit>V' 1 "tC t if f 

So 

[0 0 2 3] b^yt/"^^ 1 6^^" ON" (gijmi) (0 
i:t. lt^W-£(D«i^LA^ny'7i?gl5 i z^if^n^iii: 
CaiSn/cv^ emiV sell.Vsel2. Vs 

e 1 xO'v^Ttis^tiima^nsH I ghu'^;wiwii;t' 

10 T7. T8. T9(Dx57^f/'^-X^«Efe|SH:f£*^ 
5T'S5o c:(0j:atT7. T8. T 9 cD 1 oA^"ON" 
©i:$. T7. T8. ^/ct±T9C0i/^ftL*^cDx5 7^J 
/-<-X©H I GHlE^-^;VJ;DfgV^«?3 6©SE 
a-gffeSo ctoWE^h^yy'T.^ 1 6®®ti:S 

[0 0 2 4]ffi?3 2. 3 40[H;f3ft#*l2(D/WJi? 

-5 • V 7 1 4 tc^si-r s^^. . V c k (r 0 
•3#^&n. vcki mo tt"o"A^^"r't^f)t 

20 Ip5o ■i:ntJ:D^K#-7 • nv'-7^^i 2SIM 
[0 0 2 5] m.mi\^vyyi/7.^ 1 6^^»bsn» 

5^y^*^g«x5 >y tSt^g^ Vvyi/7.^ T 1 - T 9 CDS 
mm {i:J:oT*£$n5= T 

1 - T 9 ©MWoffli/^&ns«Eni;7 ^ • \><Mm 
y-^ji^cfflv^e,n5^P(Dx5 7 ^ia^ni;7 

^ • l/'^^l/f-SSc «l^amo«Eav'7^ • 

7 • n>?7^gp 1 2(Dm\'^^^ ^ }^<^^^m 
30 ^DfcQ^i^^s-ess. m^xbSh^yi^x^i 2ti^ 
• b^y-yx^T 1 -T9j;i3fc 

£lSOgl.^h5.yy*X^5!T'£5A\ ny^y 
^gP 1 2 (DX^ 7^y^'*3iSti T 1 - T 9 OSfSB^rit 
jtif)SLT:fet3, Sl^amb^yS/'X^l 6 0XY7^y 

[002 6] h 7 y-yxtJ? 1 6 CD F w y/ v-xr^« 
Eiiic+5 y b (205 u t>;i/ b tfj:5fcJ?). 
vc cfi («ox5 7^is^7';-«st^i^e,ti5 

+ 5.:K;l/blc*^LT) +3. 6tC-r5^t/b^-e*§{S 

40 A\ b5y>^x^cDX:fci*[wii:;ny7^ • 

im3 9 %fgT-r5o H 1. 0 2 <DA^t°-y ■ 

Jg^fflV^5/ci6tCtiSPcD3. 6t*;l/bcD(5*Hcl. 4 
rf-'^l/bA^j^^gtc^So 
[0 0 2 7] msimmi 4 aF*gtSlcD^W4-°-^' 
5 7 1 4 ©^510(1^5^^0 ^Uf^-y-y 7 1 
4CD||JSWin-p-n b^yy"X5?T 1 0. Til. 

50 . T 1 2. T 1 3. Rmm mmm^') so. s 2« 
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^tiWyi;$^\ 2tnMLXi,Xl\ TIO, Til 

8 0. 8 2 CD^ 1 4S?ii4^? 2 8 &D"«i± V e e 
(cgSc^^iSo Vc k i ="l"Oi:t. F7>->'7;^1 

y^'^Pl 0COSS?3 2, 3 4t?)ffl;^im^fCj;t)^y9^g|5 

01. 02(On->*-yi'g|5l 2 0r-^X:^34S?Vi n 
K Vi n2, S/-cttVi nxtmtii^y^ 'l^^Jl 
tifi^< 0 i:tit^btii:^jiiS?V o u t i fi V i n l , 
Vin2, ^fziiW i nxm^tfji^o 
[0 0 2 8] • ^7^gB 1 4 <Dmmi:k(Dt 

fei?T-£.?)o Vc k i*^"0"A^P)"r''\. VckA^"l" 

'St'T; "o"fc^§?,©i:t"§o cnfiiJ;'?!! lo^ 

-X!S"r'{CT 1 0 0'^-;^{rO"4:^§o T 1 0, T 

46, iE-©x5 7^l4, ^cD'^-;<«EJ:t)t>l Vbe 

oT, TISO'^-T. (Tl KDJ-^-y^izmmt^ 
5) (4, T 1 0(Ox^<y^{cgi??nrcT 1 2cD'^-;^ 
<kDfe«II*^;i;<^S„ c:tl^i:J;^)«!5ftAWc c*^?,S 
MIsS 2. T 1 3, h^>;>';^5? 1 8, ^^^§2 0, R 
t>'Vs stj)?tn5. ^(DfcaiiS^S 4©«JIt±0K 0 

^ 3 4 0 "{C^OC i:*^^ < T fe, " 0 "fC^ftn^o 

ciOcfcdfiiT 1 0iD'^-x*^"0"t;:&Si:i;7, Tie 

7.^*^i,m'iEmmcutct\^o c^hcx^xt i sit 
m/mmmxurcn^rzid. t i zoy^-T^mz 
ax 1 3 0'S-x<j;>)tig<fif^?n5is*tc^?»= V 
o u t <Dtii:/]«El/'<;l/{itMlc" 0" Lz-^/l/Jc^fcti 

KOYhe IC^oXTIi^i^y h L" 1 " U^Mm^S 

[0 0 2 9] ^?3 2, 3 4©«ff*^§V0", "I"T' 
i&tlti, V o u t =" r\ V o u t i =" 0"T'fe5„ 
[0 0 3 0] ffH/^T-^A^ai/y^gpi 2lcA:^*n 
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Scfcdfc-f'Sl^tiVc k i*^"l"*^6"0"'\, Vck 
0 1 'W^ t3 nSo V c k i 5!)^" 1 "t^ 

ib"o"^m^^^nm. vc ktro"*^^"!"^^ 

Ot^en^c cn6«^f^(cj;i3ni/7^gl51 2{irg 

mm. yym\ Ammmm±r^^. mn. vc 
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